C. Virtual reality technology based on OpenGL
Virtual reality technology based on OpenGL [7, 8] realizes modeling with the theory of computer graphics. In this process, it aims to achieve campus virtual roaming and interaction. This subject mainly discusses the design and implementation of virtual campus roaming system based on VC++ development platform and OpenGL. The drawing of the sky is realized by the Background node technology of Skybox algorithm, and the terrain rendering is implemented by LOD algorithm. Finally, the virtual campus roaming system is realized. The system development process is shown in figure 1 . 
III. DESIGNOFROAMINGSYSTEM
The construction of the virtual scene can be divided into the following three steps. The first step is to establish a real virtual campus according to the distribution map and the specific plan of the buildings and environmental objects in the campus. In the second step, each individual entity object in the campus is modeled separately. On the basis of field, landscape objects such as topography and sky are continuously distributed in space. Topographic objects such as buildings, trees, and streetlights, which are characterized by discrete entities and exist independently. The third step is to construct individual physical scenes and then integrate them into a complete virtual campus scene.
In this design, OpenGL is used for modeling, 3D texture mapping is used to draw scenes. 
A. Data collection and collation
In the process of realizing the virtual campus, the complete 3d spatial data and image data are indispensable data for constructing the virtual campus.In the process of building topographic model, digital photogrammetry is usually adopted. Based on the basic principle of photogrammetry, the simulation model and digital model are generated by image processing and image matching using photos as original data, then convert into DEM format to input the formed DEM and digital map to the corresponding database. The data processing process is shown in figure 3 . In the geometric modeling process of static solid model, according to the complexity of collected solid model data, 3d
Max can be used to build the model for regular static solid model. For irregular solid model, AutoCAD is first used to modify the model contour [9] and then 3d Max is used to build the model.
2) Construction of dynamic physical model of virtual campus
In the process of constructing campus system model, building motion part may change the internal structure of the original model organization. Therefore, the degree of freedom node linked to the motion part should be added in the model file formed by modeling and setting the corresponding position coordinates. The motion part of the model is analyzed on the basis of the degree of freedom so as to determine the motion relations.
As an important part of the virtual campus system model, the modeling process of the dynamic physical model [10] is as follows.The first step is using the modeling tool 3d Max to build the static and dynamic two parts of the campus system model.In the process of building dynamic model, the degree of freedom is increased.The second is to enhance the animation display effect of dynamic entity model.The last step is displaying the flash effect of the dynamic model in the model of the virtual campus system.
3) Design of sky scene
The realization of the sky in this system uses the node called Background of the sky box algorithm [11] .It can increase the effect of blue sky and white cloud for the virtual campus scene which can improve the authenticity of the three-dimensional virtual campus scene. In this node, 
2) Texture mapping of 3d virtual campus buildings
Line segment are usually used to model building windows. Describe and render the frame of the windows.
Due to the large number of buildings on the campus, it takes too much time to model one by one and the system speed will be affected. So windows on the surface of different buildings can be modeled with texture mapping.The specific measure of implementation is making the data texture of all buildings in the school processed and converted to the corresponding format and expand the corresponding mapping for all faces.
3) Blanking process
In the realistic graphics generation, the scene model Comparison of test results of the system before and after optimization is shown in table 1. One of the most important features of virtual reality technology is real-time interactivity, which is the core of virtual campus construction. After the 3d scene has been built, it needs to be debugged interactively. The system can realize virtual campus roaming on the computer through real-time interactive control and external input devices such as mouse and keyboard.
A. Implementation of interactive roaming
The system is mainly controlled by the "NavigationInfo" node and the "Viewpoint" node in interactive roaming.
Browse speed and way are set by the "NavigationInfo" node. 
C. Realization of collision detection function
Collision detection technology [12] is mainly carried out to objects in the internal scene. As the global "Camera" moves in the internal scene, it is equivalent to the observer's roaming in the scene. When the observer moves inside some scenes, it will pass through the object directlyif there is no collision detection whichdoes not conform to the actual situation. So collision detection technology needs to be introduced.
The module mainly uses the packaging box algorithm [13] to judge the object region in the three-dimensional scene.
Establish the packaging box and determine which objects should be carried out to collision detection in the scene. In 2) Judge the position of the object in the previous and current frame. Estimate the relation between it and plane S.
If the previous frame is before the plane and this frame has reached the plane, then do the calculation in step one.
3) Because the movement of two objects in front and rear on both sides of the plane means that the object has passed through the plane. However, the plane has no boundary.At this point it cannot indicate the collision between the object and the triangle. It needs to judge the boundary within the limits of the three sides of a triangle.
After passing the three edges, plane PS1, PS2, and PS3 are vertically set.Make the normal line point to the interior, and judge the position of the object.Judge whether it is in the corresponding plane. Yesturn to4 or not turn to 5.
4)
After the object collides with the triangle, correct its position so that it can move in accordance with S.
5)
Make the next triangle be the corresponding triangle and go back to step 1 when it is ensured that the object is not colliding.
V. CONCLUSION
Based on virtual reality technology, this paper introduces the development of OpenGL virtual campus roaming system and further studies the basic algorithm of developing virtual campus roaming system. And it introduces and realizes the modeling of scene model and interactive function of roaming.
The design of 3d virtual campus roaming system has been completed.
Through the test, the optimized virtual campus roaming system runs smoothly. The virtual campus panoramic roaming system presents the 3d landscape in a real way.
Users can Roam in the 3d virtual campus scene with the help of external devices such as mouse and keyboard so as to realize the interactive operation of campus reality. 
